NADPH oxidase isoforms and anti-hypertensive effects of atorvastatin demonstrated in two animal models.
Beneficial effects of statins on cardiovascular diseases have been attributed to decreased generation of reactive oxygen species (ROS). We tested the hypothesis that atorvastatin protects against the development of hypertension by reducing levels of NADPH oxidase-derived ROS in two hypertensive animal models. Atorvastatin was given to mice chronically infused with angiotensin (Ang) II or to apolipoprotein E (ApoE)-deficient mice fed a high-fat diet. Increased mean blood pressure (MBP) demonstrated in both animal models was significantly suppressed by atorvastatin with reduced ROS production in the aorta. Treatment with atorvastatin did not alter the mRNA level of NOX1, a catalytic subunit of NADPH oxidase, but decreased the levels of other NOX isoforms, NOX2 and NOX4, in the ApoE-deficient mice fed a high-fat diet. In the Ang II-infused model treated with statin, only the NOX4 mRNA level was reduced. Membrane translocation of Rac1 was significantly reduced in the Ang II-infused mice treated with atorvastatin. Finally, atorvastatin administered to Ang II-infused mice lacking the Nox1 gene elicited an additional decline in MBP compared to Nox1-deficient mice treated with vehicle. Together, these findings suggest that reduced expression and activity of the isoforms of NADPH oxidase, involving NOX1, NOX2, and possibly NOX4, mediate the anti-hypertensive effect of atorvastatin.